INTRODUCTION
Taking advantage of the recent advance in biochemistry, especially in enzyme chemistry, attempts1-5) have been begun in many countries to elucidate the mechanism of action of sex hormones from the angle of enzymatic reaction. Such an angle of approach is probably the most reasonable one, but no definite answer has yet come forth to this problem. We will present some studies we have conducted on the subject. cillia, were found notably developed in the progestational phase and the proli ferative phase, and particularly well in some parts in functional bleeding, but poorly developed in amenorrhea. In the progestational phase, secretion granules were found within the microvilli, and furthermore well-developed microvilli were found disrupted and ejected toward the glandular lumen. It is inferred that the development of microvilli brings about an enlargement of the surface area of the endometrium, which effects apocrine secretion. The intracellular organella including the mitochondria, the endoplasmic re ticula, etc., are somewhat poor in development in the cells of normal endometrium in proliferative phase and in amenorrheic endometrium, but notably well developed in normal progestational phase and partly in functional bleeding. Administration of estrogen and gestagen accelerated the growth of the organella. Sex hormones, through the expedited growth of the intracellular organella, seem to stimulate the metabolism in the cytoplasm. Electron-dense particles, probably secretion granules, were found in the cytoplasm; we found indications suggesting a participa tion of Golgi's apparatus in creation of these granules.
5. Nucleic acid and protein metabolism It is generally believed that the augmentation of tissues and the secretory function depends mainly on increase of protein, and the presence of ribonucleic acid (RNA) is indispensable for the biosynthesis of protein, but the role played by this acid is still unknown. We next studied the effect of sex hormones to the uterus of rabbits and women, from the angle of changes in the protein content in tissues, the nucleic acid values and the basic components in it.
Nucleic acid was extracted by Schneider's method, the residue then produced was washed repeatedly with ethanol and ether and dried, to obtain the protein.
RNA and DNA were estimated by Seraidarian's method and Dische's method respectively, applying sugar coloration and photo-electric photometry.
The obtained nucleic acid values were expressed in phosphorus equivalent. As the DNA content per cell is constant in any species of animals we calculated the RNA-P content and the protein content per unit mass of DNA-P, as measures to estimate the development of a tissue. Extraction of RNA for analysis of basic components was effected by Kay and Dounce's method. For centrifugation, always a refrigerating centrifugator was employed. The recovery rate of RNA was 30% in the liver and 20% in the uterus. Smith and Markham's method was followed for hydrolysis and ultra-violet ray absorption tests. In paper chromato graphy, the one-dimensional ascending method was adopted, using Toyo Roshi No. 53A filter paper.
Preliminarily, the effect of castration on the nucleic acid value was examined, for determining the time appropriate for hormone administration. It was found that the RNA-P/DNA-P ratio fell to 1/2 in the uterus of rabbits 4 days after castration and continued to diminish steadily thereafter, but in the liver, the ratio showed no such a notable fall. That is to say, the effect of castration was more prominent in the target organ of sex hormones (Fig. 1) . rabbits weighing about 2,000 g in body weight and to immature (weighing 1,000 g in body weight) castrated rabbits under the same condition. Adenosine phos phate of the uteri of the rabbits, a group of which consisted of three rabbits, was measured 6, 12, 24, 36 and 48 hours after the injection. At the same time glycogen of the uteri was examined histochemically. ADP and ATP began to increase in 6 hours and the maximum of ADP niveau was reached in 12 hours and that of ATP in 24 hours, and the glycogen in the uterus took a parallel course of increase, but in the case of immature castrated rabbits, the increase began later and reached the maximum niveau in 36 hours and the glycogen content increased 48 hours after the hormone administration. It is of interest to find ATP closely correlated in metabolism of glycogen and increasing and decreasing in mutually parallel courses. In the immature rabbits, we may take that the sensitivity of the uterus, a target organ, had been decreased. In Fig. 3 . are shown the phosphate values in the endometrium of women with normal menstrual cycles and patients with functional bleeding. ATP was most increased in the ovulatory phase and was generally high in functional bleeding.
From the above, we are led to conclude that when sex hormones are in action, the coenzyme ATP also shows in sensitivie reaction. 
Tissue respiration
The effect of sex hormones was next investigated by measurement of tissue respiration. It was evaluated in 100 mg per test of sliced human and rabbit's uterus tissue and expressed in Warburg's homogenate metabolism coefficient (Qo2).
A) Difference of Qo2 by kind and concentration of administered hormone and by organ The Qo2 value in the uterine tissue of healthy mature women with normal menstrual cycle rises in the proliferative phase, drops thereafter to rerise in the progestational phase and falls to the lowest around the menstruation. As shown in Fig. 4 , when sex hormones in nearly physiological concentra tion were added, rise of Qo2 was observed only in the endometrium after estrogen. cycle was added. This finding suggests that the field of action of estradiol lies in the dehydrogenic reaction requiring presence of the coenzyme DPN. Recently, many investigators1-5) have suggested that action of estrogen consists in some dehydrogenic reaction in prence of DNP or TPN, but it would be premature to assume this mechanism alone in accounting for the field of action of estrogen.
Cytochrome c metabolism
There have been few, if any, works concerning the changes in the activity of cytochrome c, a coenzyme, in the target organ after sex hormones. The accepted hydrogen transfer mechanism in the oxidation-reduction system in vivo are schematized in Fig. 5 . The activity of A) succinic dehydrogenase, B) cytochrome c reductase and cytochrome c oxidase in the oxidation-reduction process was estimated, to elucidate the effect of sex hormones on the oxidation-reduction system. Figures within parenthesis indicate the activity in heart muscle of rabbits. The activity in uterine tissue is mean value of 5 cases and that in heart muscle is a mean value of 2 cases. 
